Two hemolytic proteins (hemolysin I and II) with isoelectric points of 5.5 and 4.3 were purified by isoelectric focusing from the culture supernatant fluid of Aeromonas hydrophila. The purified hemolysins were unstable after dialysis and upon heating at 37 C and were inactivated by proteolytic enzymes. The two hemolysins were lethal for mice in a dose of 10 jsg (hemolysin I) and 3 ,ug (hemolysin II) and showed similar hemolytic spectra on red cells of different species. Both were also cytotoxic for HeLa cells and human fibroblasts and gave dermonecrosis in rabbits.
The related genera Aeromonas and Pseudomonas produce extracellular proteins which are probably virulence factors (4, 5, 7) . The hemolysin of Pseudomonas aeruginosa has been partially purified (1, 3) . This factor was found to withstand boiling for 60 min, extreme pH values, and treatment with trypsin. It has been suggested to be a surface-active agent of lipid nature (3, 7, 9) . The lethal effect of the purified product was believed to be attributed to a contaminating protein (3) . Lethal and cytotoxic factors produced by P. aeruginosa have also been supposed to be identical witha protease (11) anda lecithinase (10). Some of these extracellular enzymes and toxins of Pseudomonas have been partially purified and some of their biological effects have been studied, whereas no extracellular proteins from A. hydrophila or A. shigelloides which are pathogenic for humans (13) have been purified and studied. However, several toxins are produced by A. hydrophila (5) . Caselitz 20 C with a cell dry weight of 3 g/liter in ordinary 1-liter Ehrlenmayer flasks containing 100 ml of medium. The cultures were incubated for 4 days to obtain the highest activity and were then centrifuged (8,000 X g; 10 min) and assayed for hemolytic activity. The assay was performed on rabbit red blood cells in serial twofold dilutions as previously described (14) . One-hundred milliliters of the crude supernatant fluid was concentrated to 50 ml by dialysis against polyethyleneglycol (PEG 20,000) and then against glycine (1%, w/v). It was subjected to isoelectric focusing in a 110-ml column in a density gradient of glycerol and a pH gradient of Ampholine 3-10 (I %, w/v; LKB-Produkter, S-161 25 Bromma, Sweden) (12) . Two hemolytic peaks with isoelectric points (pI) of 5.5 i 0.1 (hemolysin I) and 4.3 + 0.1 (hemolysin II; Fig. 1 ) were seen, and the total recovery was 25 to 50% in five experiments. No synergistic or antagonistic effect was observed when hemolysin I and II were assayed in different combinations.
Formation of precipitates in the acidic fractions after electrofocusing of this material, as described upon separation of crude staphylococcal extracellular proteins (12, 14) , made it necessary to prepurify the crude supernatant fluid to permit separations of hemolysin from greater volumes. After dialysis once in an artificial kidney by a continuous procedure (15, 16) Fig. 1 was obtained with the same pl for hemolysin I (5.5) and for hemolysin 11 (4. 3) and the same distribution between the two peaks. The specific activity before isoelectric focusing was 1,400 HU/ mg, and after separation it was 6,000 HU/mg for hemolysin I and 1,800 HU/mg for hemolysin II.
The two hemolysins were very heat-labile when incubated (40 HU/ml) at 37 C in a water bath for 10 min, and we recovered less than 10 HU/ml for both. Upon heating to 50, 60, 80, and 100 C, the two hemolysins were completely inactivated. The hemolysins were sensitive to trypsin (1 mg/ml) and papain (1 mg/ml) upon incubation, as previously described (15) . The hemolytic activity was not inhibited by albumin or whole human serum at final concentrations of 1 mg/ml or 10% (v/v), respectively, as reported for the Pseudomonas hemolysin (3). The hemolytic spectrum of hemolysins I and II was investigated on red blood cells from 13 species in the standard assay system (Table 1) , and the cytolytic effects on other cell types were investigated in tissue culture experi- 
